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BHIMENTAL WORK ON CASCADES VP

A-mdd;l tunnel having a d. ¢. motor drive of 75 KW at 3000 Tepem,
with Ward Lehonard sistem supply, was modified to allow experi=
ments on cascades in bidimensional flow.

MaXimum wind velooity is 65 m/s (140 m.p.h.) measured in section
360 x 350 wm (14 x 14 aq. in. ).

Cascade is fixed at the end of a square tube having cross segtion
3560 x 350 mm,

Angular position of cascades is assured by means of a seris of
fixed sectors installed between cagscade and taminéle segtion

of tunnel. .

Experiments are performed by means of:

= measure of astatic pressures on the sirfeil;

« maasure of flow characteristics ahead and bdbehind cascade;

= wisualization of flow at the walls and on airfoil surfaces.

Yeasures in flow are obtained by means of eéylindrical or sphere

head anemomsters, and total pressure heads.

Analysis of results is made by momentum theoxry.

Using this apparatus a serie of experiments on cascades was pers

formed. Cascades were formed by NACA 63512 sections having chord

100 wm (4 in.) height 350 mm (14 in.); gap/chord O,70.

Were tested two dispositions:

A) as a compressor element with an angle between normal te chord
and cascade axis ﬂ- 43°,6;

B) as a turbine element having ﬂ = . 46%,6,
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TANK FOR g;gggn:cg; ANAIOGIES OF THE AERODYNAKIC FIRLDS

Two-dimengional fileld.

Electrodes on the longer sides, with adjustable voltage
between 5 and 125 Volts, by means of a transfor=
mator.

AlUminium wing-model.

The potential of the model is intermediate between those of

the plates.

Potent iometer and probe to explore the tension fleld.

- Ogcillograph to compare the tensionas of the probe and
of a point fixed to the potentiometerw.

Writing-tip to draw equipoptential lines on paper sheet.

" Qontrol of probe position by means of a pantograph.
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“ IEST-INTHLLATICON FOR ENGINE IN HEIGHT-FLY CONDITIONR

"It consists in a chamber (m,2,06 x 1,82 x 1,60) provided with all
instruments -« brake, tanks, measure~equipment, eto, ~ reguired
for a test on singsl-cylénder engine, whose ambient is rarefied,
omled and vertilated = For thie {purpuse), the chamber is enclosed
in a ocircle of a tight serodynamic tunnel, with'an anironi a=evaporam
tors battery; the sasme tunnsl is closed in a oell hightly from
heat. ‘
Combuationegases, just cooled, are inhraled by an aspirator Rehws
steiner,
Temperature and pressure touched in the smblent are!

~50 P amt 8,5 1bw/ sq.ine.

Ventilator horsespower 50 HP
- Alr speed 160 Km/hour
vooling efficiency 70,000 Refrigerating Unit/hour
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It ham been disegned at the purpose of controlling aerodynamio
theory and caloulation methode on cascade airfoils.

The uniti consists of: 1)a foure-stage axial compressor 2)a
single<-atage turbine whiech utilizes the fiuid enthalpy at the
end of compression 3)a 400 HP electrio motor which supplies

the supplementary power to drive the compressor.
Intercsting feature of the group are:

1) adjustable setting of both rotor end atator blades
2) poesibility of measuring air speed, pressure and temporature

at'nll stagens and along dlade axis.

The characteristics of thegroup are the Tollowlng:

Compression ratio = 1,7
Powér aupplisd'ﬁo coMPressey X = 100 HP
Q
Power ocutput of turbine b1 = 600 HP
. ‘ %
Power of electric nmotor . = 400 HP
, e
Group rotaxibnal speed n = 12.000 r.p.n,:
Extemal dzameter of compressor D = 500 mn
Blade ssction BACA - 6512

COLITECNICO o TA(,‘A“E\O

CENTRO 2 .:IL,,_A AR SFEN

‘L,\,‘\a(\ S L o H
PO X

oo nD N

L ‘“\Abi yr A\ \.Mq \‘\l b! ! I V] Ekélii;a{(;sz;kl

~ Approved For Release 1999/09/10 : CIA-RDP83-00423R000500320002-9

- l,/



